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2 研究通过兔肿瘤(VX2)组织块的培养获取 VX2 细胞系的方法。兔后腿肌肉接种
肿瘤组织块（VX2），三星期后肿瘤明显生长。肿瘤生长 25 天后切取肿瘤组织块，
进行组织块（VX2）的原代培养。显微镜 CCD 实时观察组织块的生长情况,培养
6 天左右组织块边缘出现细胞生长，通过反复贴壁法进行成纤维细胞及 VX2 细
胞的分离。 
3 芯片上进行细胞及组织培养过程中通过芯片上的 MISTA 进行氧气的输送。芯
片内进行细胞培养时，观察不同培养基流速对于芯片中细胞的影响。当培养基流
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Abstract 
Microfluidic chip is a device that integrates biology and chemical laboratory 
functions on a single chip of only millimeters to a few square centimeters in size. The 
perfusion culture and 3 D culture in microfluidic chip provide a better approximation 
of the in vivo conditions for cell culture. Microfluidic cell lab, integrated many 
functions, is the main purpose of cross-over study between microfluidic and 
cytobiology. 
With the novel geometry design, Micro surface tension alveolus (MISTA) was 
formed in the microfluidic chip. Based on the surface tension, MISTA has a conrol of 
rapid gas exchange and formation of a dissolved gas gradient on a micro scale. Using 
MISTA theory, a non-membrane Micro surface tension pump (MISPU) was fabricated 
in the microfluidic chip.The MISTA microfluidic chip is used to cell culture. The 
technology of MISTA and MISPU was used in microfluidic chip to improve cell 
culture in chip. In experiment, VX2 tumor tissue was used for the primary culture in 
vitro and cell was screened for further study. The mirofludic chip provides a platform 
for cell culture and on-chip cell study. 
Detailed results of this paper are concluded as below. 
1 Mirofludic chip is used for rapid gas exchange and for formation of a dissolved gas 
gradient control on a micro scale with an original design of MISTA. The hemoglobin 
solution color is the indicator of gas diffusion and gas concentration gradient. The gas 
includes O2 and CO2. Within 20s the gas exchange can take effect in MISTA 
microfluidic chip. No membrane MISTA in chip has better gas diffusion effect than 
PDMS membrane microfluidic chip. 
2 VX2 tissue was used for the primary culture in vitro to get the VX2 cell line. When 
tumor tissue transplanted into rabbit’s muscle of posterior limb, tumor grow obviously 
after 3 weeks. Cells start to grow at the edge of VX2 tissue after 6 days. With the 
repeated adherence method cancer cell was screened. 
3 Cell and tissue were cultured in MISTA chip with the O2 diffusion. The cell number 
and livability is different in different chip area because of different medium speed. 
When the speed is over 0.5 μm/s, the cell has a bad state compared the speed below 
0.5 μm/s. 
 



















































































































































Fig. 1.1 Cell based high content screening using an integrated microfluidic device. 
A: inlet A (medium); B: inlet B（medium + drug）; C: cell inlet ; D: cell culture 
chamber; E: gradient generator; F: the reagent gradient was visualized by 
injecting drug solution into inlet B and water into inlet A; G: a comparison 
between theoretical estimates and experimentally obtained data; H: the collapse of 














































































比 3D 模式简单。2D 细胞培养时可以直接在显微镜下进行观察，细胞骨架物质的
3D 结构及光学特性决定着不能直接进行观察。因此在高通量的细胞检测过程中多







时需要一个更真实的模拟环境，将各种细胞接种于 3D 的支架材料上构成的 3D 细
胞培养模型比起 2D 培养模式更真实，3D 细胞培养模型更加接近细胞体内的生长
条件[47, 48]。 





















物敏感性检测结果具有一致性[52]。越来越多的实验结果表明 3D 微环境比 2D 微环
境更真实的模拟了体内条件，但 2D 培养模式因为它的简单及低操作成本在工业化
环境下还是广泛使用。虽然一些微流控细胞芯片中仍采用 2D 细胞培养模式进行细
胞对药物梯度的各种反应研究[25, 31, 53-55]，药物疗效进行检测[56, 57]及一些药物研究




































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
